DNA polymerase alpha and the regulation of entry into S phase in heterokaryons.
We have previously reported that the DNA polymerase alpha activity/unit cellular protein is decreased in late-passage (senescent) human diploid fibroblast-like (HDFL) cultures due to the cellular enlargement associated with in vitro aging. In the studies described here, we have used cell fusion technology to investigate the formal kinetic relationship between the concentration of DNA polymerase alpha and the rate of reinitiation of DNA synthesis in nuclei from senescent cells. Heterokaryons were derived from the fusion of senescent cells to a series of actively dividing cell types with inherently different DNA polymerase alpha activities per cell. A kinetic analysis revealed a first-order relationship between the entry into S phase of senescent nuclei and the concentration of DNA polymerase alpha activity calculated to be in heterokaryons. This result suggests that increases in cell volume may be related to the decline in proliferative activity of late-passage HDFL cells, via "dilution" of factors essential for cellular replication.